





























































































図1 西安の地形図 (1: 1000. 000) 



























































































振動測定 加速度 10gal， 100galの2レンジ、分解能lmgal、周波数範囲O.1~70Hz 
変位:100μm， 10mmの2 レンジ、分解能O.OI，um、周波数範囲1~70Hz
サンプリング周波数 1000Hz， 500Hz， 200Hz， 100Hz， 50Hz， 20Hz， 10Hz， 5Hz， 1Hzの9種類























楼、鼓楼)(表2)(写真6，7， 8， 9， 10， 11)におけ

































図6に、西安城壁東門一城楼の 1F， 2F， 3Fで
観測した常時微動観測波形のフーリエスペクトル













写真6 西安城壁西問一城楼(DM-2) 写真7 西安城壁西門一箭楼(DM-1)
写真8 西安城壁東門一城楼 (XM-2) 写真9 西安城壁東門ー箭楼 (XM-1)
.観測点lF 鯵観測点2F 観測点3F 観測点。
写真10 西安鼓楼 (GR) 写真1 西安鐘楼 (ZHR)
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高さ (m) DM-1 (Hz) 同時観測 高さ (m) XM-1 (Hz) 同時観測
NS EW T-NS T-EW NS EW T-NS T-EW 
1F 2. 54 2.83 3.22 2.93 1F 2. 73 3.03 2.83 3.03 
2F (12m) 2.44 3.03 2.83 3.03 2F(12m) 2.83 2.73 2. 73 3.03 
4F(23m) 2.64 3.61 2.64 3.61 3F(19m) 2.93 3.03 2.93 3.03 
両さ (m) DM-2 (Hz) 同時観測 両さ (m) XM-2 (Hz) 同時観測
NS EW T-NS T-EW NS EW T-NS T-EW 
1F 3. 125 2.93 2. 73 3.03 1F 3.03 2.64 2.25 2.64 
2F(l2m) 2. 73 3.03 2.83 3. 125 2F(l2m) 2.44 2.83 2. 15 2.83 
3F (19m) 1. 95 3.91 1. 86 3.91 3F(19m) 2.34 3. 125 2. 34 3. 125 
両さ (m) GR-1 (Hz) 同時観測 同さ (m) ZHR-1 (Hz) 同時観測
NS EW T-NS T-EW NS EW T-NS T-EW 
1F 2.64 2.93 2.83 2.73 1F 6.44 6.54 3.32 3. 125 
2F(8m) 2.83 2.83 3.03 2.83 2F(8m) 5.57 5.57 3.81 3.42 
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高さ (m) DM-1 Ratio 高さ (m) DM-1 Ratio 
NS EW NS EW 
1F 1 1 1F l 
2F(12m) 1. 14 1. 67 2F(12m) 1. 67 3.00 
4F(23m) 8. 43 8. 50 3F(19m) 5.33 9.67 
高さ (m) DM-2 Ratio 高さ (m) DM-1 Ratio 
NS EW NS EW 
1F l 1F l l 
2F(12m) 1. 50 1. 80 2F(12m) 1. 60 2.22 
3F(19m) 2.17 12.60 3F(19m) 4.80 15.00 
高さ (m) GR-1 Ratio 局さ (m) DM-l Ratio 
NS EW NS EW 
1F l 1F 
2F(8m) 1. 93 1. 57 2F(8m) 1. 57 1. 57 
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コードとしては、 TDAPm (Time Domain 3-
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1，=0.012 X 6=0. 072m 4 
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Xi'an Area (西安地域)， Ancient Buildings (古建築物)， Microtremor Observations (常時微
動観測)， Seismic Exploration Test (物理探査試験)， Seismic Response Analyses (地震応
答解析)
92 総合都市研究第 82号 2003
Study on the Seismic Characteristics of the Surface Ground and 
Structures in Xi'an City : 
The Dynamic Characteristics ofthe Ancient Buildings in Xi'an City Obtained from 
Microtremor Observations and Seismic Response Analyses -Part 2 -
AilanChザ，Takahiro IwatatザヘMitsutoshiYoshimineぺYoshiyaOda林組dM.H.Yu*仲
*Graduate Student， Tokyo Me仕opolitanUniversity 
判 GraduateSchool ofEngineering， To匂oMetropolitan University 
***School ofCivil Engineering and Mechanics， Xi'an Jiaotong University Xi'an 
Comprehensive UヤbanStudies， No.82， 2003， pp.73-92 
In order to clari布theseismic characteristics of the sur白ceground and the ancient buildings of 
Xi'an city， the seismic exploration test， the microtremor observations and the seismic response analyses 
ofthe surface ground and the structures were performed. 
百lemain results are shown as follows. 
1.百lesurface ground ofXi'an city was formed企omLoss soil and the shear velocity of the surface 
ground was 233m/s企omthe exploration tests. 
The predominant frequencies of由esurface ground can not obtained from出emicrotremor 
measurements. It can be considered that the condition of the surface is very hard and has not a sharp 
contrast to its substratum. 
2. The natural企equenciesof the ancient buildings (the west gate of Xi'an ancient city wall 
(Chenglou and Jianlou)， the east gate ofXi'an ancient city wall (Chenglou and Jianlou)， the Gulou (GR) 
and Zhonglou) ofXi'an city were obtained from the microtremor measurements. 
Furthermore， the amplifications between血ebase and top floor of each building were obtained企om
the micro住'emormeasurements. From the resu1ts， itcan be concluded that amplifications are depended on 
社leform and the basis ofthe buildings. 
3.百leresu1ts obtained from microtremor observations were agreed well with the calculated results 
from the 1・Dand 2・Ddynamic analyses. Moreover， the dis位ibutionsof s仕essin the foundation of the 
ancient building (GR)， due to the Hyogoken-Nanbu earthquake， were clarified. 
百lisstudy will be useful for the seismological micro zoning and planning seismic disaster 
mitigation in Xi'an area. 
